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遥感、GIS、现场监测和统计分析相结合的方法，基于 NDISI 和 LSMM 提取 2007
年和 2010 年的九龙江全流域和城市小流域 ISA，开展 17 个典型子流域和 2 个城
市小流域水质现场监测，并在这两个空间尺度上分别建立 ISA%与水质之间的关
联，取得如下结论： 
基于 NDISI 提取的九龙江全流域 2010 年 ISA%比 2007 年增加 4%。基于
LSMM 提取的城市小流域不透水地表分量与实际结果比较的平均均方根（RMS）












且在丰水期的相关性强于枯水期。2007 年和 2010 年各子流域的水质指标与基于
NDISI 提取的 ISA%均呈显著的线性正相关（P<0.05），且 NH4
+
-N 与 ISA%相关
性最为显著（R2 为 0.557 和 0.754），丰水期 ISA%与水质的相关性比枯水期更大；
2007 年各子流域 NH4
+
-N 与基于 LSMM 提取的 ISA%的相关性较强（R2=0.308），










-N、SRP 和 K+在丰水期与 ISA%相关性最好。 
2010 年典型子流域 ISA%和各水质指标的聚类分析结果初步显示，九龙江流


















China is at a stage of rapid development of urbanization. Impervious surface area 
(ISA) increased, accompanied with accelerating urbanization, thereby making the 
water quality in the receiving water bodies like rivers and lakes degraded. .Remote 
Sensing, Geographic Information System, in-situ monitoring, and multivariate 
analysis were coupled in this study to explore the ISA dynamics and its water quality 
response in the Jiulong River Basin, SE China, which has undergone rapid 
urbanization process and plays an important role in regional security related to 
drinking water.  
The Normalized Difference Impervious Surface Index (NDISI) and Linear 
Spectral Mixture Model (LSMM) were used to estimate the ISA of the entire 
watershed and the typical urbanized sub-watersheds in 2007 and 2010. In-situ 
samplings were also carried out. Thereafter, the linkage between ISA and water 
quality were explored. The major findings were as follows:  
ISA% in the entire Jiulong River Basin estimated by NDISI in 2010 increased by 
4% compared to 2007. The ISA% in the urbanized sub-watersheds estimated by 
LSMM produced a satisfactory accuracy, with the root mean square value of  
0.0489.The ISA% in the urbanized sub-watersheds in 2010 increased by 3% 
compared to 2007. 
Water quality exhibited great spatiotemporal variations in the 17 typical 





 in the three sub-watersheds with high urbanization level were the 
highest among the 17 typical sub-watersheds. As for the 17 typical subwatersheds, 




 were higher in the dry season than 
that in the average seanson and the dry season. As for the urbanized subwatesheds, the 
higher the ISA percentage, the worse the water quality. Meanwhile, seasonal 
variations concerning water quality were also detected. 
The relationships between ISA percentage and water quality indicators including 
NH4
+















significantly positive (P<0.05) and such relationships were stronger in the wet season 
than that in the dry season. The correlation between NH4
+
-N concentration and the 
ISA proportion estimated by NDISI was significantly positive in 2007 and 2010,  
with the R
2
 value of 0.557 and 0.754, respectively. Silimar relationships between ISA % 
estimated by LSMM and water quality indicators were observed in the 17 typical 
sub-watersheds and 2 urbanized sub-watersheds. The linear regression analysis of the 
ISA% estimated by LSMM and the water quality indicator in the typical 
sub-watersheds showed the correlation between NH4
+
-N concentrations and the ISA 
proportion was the most significantly positive in 2007 (R
2







 concentrations and the ISA proportion 
were the most significant positive in 2010, with R
2
 value of 0.457, 0.447 and 0.397, 







greater in the wet season than that in the dry season. ISA% estimated by LSMM 








in the urbanized 





 were the most significant in the wet season, with the R
2
 value of 0.702, 
0.306, 0.284, and 0.774, respectively. 
The cluster analysis of the ISA% and the water quality indicators in the 17 
sub-watersheds in 2010 preliminarily indicated that 8% was supposed to be the 
threshold value of ISA in the Jiulong River Basin, because the water quality in the 
Suxi creek, Xiaoxi creek, Longmenxi creek and Huashanxi creek subwatershes with 
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